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DETAILED ACTION 
Claim Objections 

Claim 25 is objected to because a Lewis base adduct is recited as a possible 
cleaning enhancement agent. The examiner believes the limitation should be directed 
to a Lewis base, rather than a Lewis base adduct. The specification describes a 
process in which a cleaning enhancement agent (e.g. CO, PF3, PR3) is added to a 
cleaning gas to remove a noble metal residue. These agents are classic Lewis bases 
with n -backbonds abilities. The cleaning is enhanced by these agents because the 
Lewis base forms an adduct with a metal atom in the residue and thereby increases the 
volatility of the noble metal residue. In order for the cleaning enhancement agent to 
function it must be available as a Lewis base so that it may form an adduct w.th the 
residue. It must not be bound as a pre-formed adduct. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shal. contain a written descnption of the art to 

the^e an d sha., set for, the 

best moSe contemplated by the inventor of carrying out h,s invention. 

Claim 27 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the use of agents such as CO, PF 3 or P(alkyl) 3 
(i e classic Lewis base, u-back-bonding ligands), does not reasonably prov.de 
enablement for an iridium halide species (lr(X), 6 ) serving as a cleaning enhancement 
agent. For example, on page 1 1 , the specification teaches that CO may be used to 
assist in the volatilization of \r(XU by forming Ir carbonyl compounds, lr(CO)y(X)i* In 
this teaching the lr(X), 6 is the product of a reaction between an Ir residue and a react.ve 
halide composition that includes CO as a cleaning enhancement agent. The lr(X)^ is 
not an agent used for contacting the Ir to assist in volatilizing the residue, It .s, rather, 
the product of a reaction between the iridium residue that has been contacted w.th a 
reactive halide composition that included CO as the cleaning enhancement agent. 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 24 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite forfaiting to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 24 recites "...and the cleaning gas...". There is insufficient antecedent 

basis for this limitation. 

Claim 24 recites "...at least one gas phase reactive halides species selected from 
the group consisting of SF 6 , SiF 4 , Si 2 F 6 and SiF 2 and SiF 3 radicals...". This is an 
improper recitation of a Markush group because using the word "and" twice opens the 
door to several different claim interpretations. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351(a) shall have the effect under this subsection of a national application 
published under section 122(b) only if the international application designating the United States was 
published under Article 21(2)(a) of such treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that a patent shall not be deemed filed in the United 
States for the purposes of this subsection based on the filing of an international application filed under 
the treaty defined in section 351(a). 
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Claims 3, 4, 13, 14 and 57 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 5,814,238 (Ashby et al., hereafter, Ashby). 

Ashby teaches a method for removing contaminants of Pt, Pd, Ir and Rh from the 

surface of a wafer that uses a gas phase reactive halide composition. Ashby teaches 
the use of SF 6 as a component of the reactive halide composition. See: col. 1 , lines 10- 
16 and col. 4, lines 4, 5 and 62. Ashby teaches the removal of metal/metal silicides in a 
fluorine plasma environment. In this environment the claimed metal fluorides and the 
SiF x species, including radicals, would inherently be present (col. 7, line 45-67). Ashby 
teaches the use of a cleaning enhancement agent/Lewis base (e.g. PF 3 , CO, PR 3 ) 
(abstract; col. 3, line 26 - col. 5, line 8). 

Claims 2-4, 12-14 and 57 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US 5,911,887 (Smith et al., hereafter, Smith). 

Smith teaches a method that uses a gas phase reactive halide composition for 
removing Pt from a wafer's surface (col. 1 , lines 58-65). As a reactive halide Smith 
teaches the use of XeF 2 (col. 5, line 60). As a reactive halide Smith teaches the use of 
SF 6 (col. 5, line 60). Smith teaches removing Pt in the presence of silicon. Reactions of 
Si between fluorine atoms generated from XeF 2 , or between species of a fluorine 
plasma environment, would inherently generate the claimed SiF x and SiF x radicals (col 
3, In 13-18; col. 5, In 38-47). Smith teaches the use of a cleaning enhancement 
agent/Lewis base (e.g. PF 3 , CO) (col. 5, lines 5, 58-60). 
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Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 2, 53, 57 and 58 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 13 and 20 
of U.S. Patent No. 6,254,792. Although the conflicting claims are not identical, they are 
not patentably distinct from each other because the preamble of the instant claims state 
that the invention is directed to a method of removing iridium residue from a 
microelectronic device structure whereas the preamble of the patent claim states that 
the invention is directed to a method of making an iridium based structure on a 
substrate. The patent claim accomplishes the preamble's directive by etching an iridium 
layer with the same reactive gas (i.e. XeF2 and one of CO, PF3 and PR3) as the instant 
claims use etch away an iridium residue. 
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Claims 2, 57 and 58 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1, 5, 12-14 
and 20 of U.S. Patent No. 6,143,191. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the preamble of the instant 
claims state that the invention is directed to a method of removing iridium residue from a 
microelectronic device structure whereas the preambles of the patent claims state that 
the inventions are directed to methods of making an iridium based structure on a 
substrate. The patent claims accomplish the directive of their preamble by etching an 
iridium layer with the same reactive gas (i.e. XeF2 and one of CO, PF3 and PR3) as the 
instant claims use to etch away an iridium residue. 

Claims 2-4, 12-14, 24-27, 53, 57 and 58 are provisionally rejected under the 
judicially created doctrine of obviousness-type double patenting as being 
unpatentable over claims 1-6, 8-10, 12-17, 21-23, 25,26, 28, 29, 31-33 and 35-51 of 
copending Application No. 09/874102. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because each limitation of the 
instant claims are claimed in the copending Application No. 09/874102, the only 
difference being that Application No. 09/874102 recites additional limitations such as the 
inclusion of oxygen or ozone in the reactive gas. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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Allowable Subject Matter 

The indicated allowability of claim 53 is withdrawn in view of the above double 
patenting rejections. 

Claims 24-27, 53 and 58 are allowable over the prior art but they stand rejected 
under the judicially created doctrine of obviousness-type double patenting. The obvious 
type double patenting rejections may be overcome by the filing necessary terminal 
disclaimers. Additionally, claims 24-27 are dependent upon a rejected base claim and 
claims 24 and 27are rejected under 35 U.S.C. 112. 

The following is a statement of reasons for the indication of allowable subject 
matter: The etching of Iridium with XeF2 constitutes novel and non-obvious subject 
matter over the references of record that are available as prior art. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Vaartstra pertains to very related subject matter, however, it does 
not constitute prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allan Olsen whose telephone number is 703-306-9075. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski, can be reached on 703-308-4333. The examiner's 
Right-Fax (fax direct to examiner's desktop) phone number is 703-872-9684. 
Alternatively, the general fax numbers for TC1700 are 703-872-9310 (non-after finals) 
and 703-872-9311 (after-final). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(703) 308-0661 . 

Allan Olsen, Ph.D. , s . 
May 10, 2002 If, £ J fa 




